In vitro and in vivo transport and delivery of phosphorothioate oligonucleotides with cationic liposomes.
A recent strategy in gene therapy has been using antiviral genes that are delivered to uninfected cells, either as RNA or DNA, to provide intracellular protection from human immunodeficiency virus type-1 (HIV-1) infection. Antisense oligonucleotides that are complementary to specific target genes suppress gene expression. A variety of techniques are available to enhance the cellular uptake and pharmacological effectiveness of antisense oligonucleotides, both in vitro and in vivo. We investigated the intracellular and tissue uptake of an oligonucleotide/cationic lipid complex, using a fluorescently labeled oligonucleotide. The antisense oligonucleotide was designed against the HIV-1 gag gene sequence. A T-cell line (MT-4) and PHA-stimulated peripheral blood mononuclear cells (PBMCs) were both infected with HIV-1(NL432) at an MOI of 0.01. One h later, both cultures were washed and treated with medium containing 1 microM antisense oligonucleotide. After a 3-day interval, the HIV-1 antigen expression was monitored by an indirect immunofluorescence assay. At 3 days post infection, we confirmed that p24 antigen production was inhibited by the antisense oligonucleotide/cationic lipid complex at a 1/10 ratio in the PBMCs, using enzyme-linked immunosorbent assay (ELISA). We also confirmed the intracellular existence of the complex by fluorescent microscopy. We investigated different means of transporting the antisense oligonucleotide/cationic lipid complex to mouse tissues by intravenous, intraperitoneal and subcutaneous injections. We observed that the anti-HIV-1 activity of the antisense oligonucleotide/cationic lipid complex was the result of enhanced cellular uptake, both in vitro and in vivo. Therefore, the antisense oligonucleotide/cationic lipid complex is an excellent system for the transport and delivery of genes to target cells, as it is effective both in vitro and in vivo.